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Abstract of JP2002232786 

PROBLEM TO BE SOLVED: To provide a 
processing method for output signal of image 
sensor pixel capable of eliminating fixed pattern 
noise effectively. SOLUTION: The processing 
method comprises a step of applying a reference 
voltage VREF to a first and second capacitor 
elements which are connected mutually by a 
common terminal, a step of applying a first 
sample signal VS1 from an image sensor pixel to 
the first capacitor element to arrange an electric 
charge to the first capacitor element, a step of 
moving the electric charge from the first capacitor 
element to the second capacitor element, a step 
of applying a second sample signal VS2 to the 
first capacitor element to arrange an electronic 
charge to the first capacitor element and a step of 
moving the electric charge from the second 
capacitor element to the first capacitor element to 
provide an output signal which is a function of the 
difference between the second sample signal 
VS2 and the first sample signal VS1 . 
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Vo=Vhef-Vos (Sil. 3) 

[0 0 2 4] 05lc:^$ix2><ta^»2©y^7^-;'7-tts 

IB 1 ©•y->r;ws-§-Vsx©iXf#T-feSo :i©(§-^®]Kf# 

tts «>i^i£^SW'^;H3Mbs ^it:Mmmi^^)Vlz± 

if^citizj^^x^m^n^o 02ASh^>i^;^^ 2 0 

2:SV2 0 9©'y-McBiiD^n-2>i:s c:ix^©h5'> 
i^::^^itmm^mAztjiho mcDh'7>z^:^^lt±x. # 
^Bt^ffifc^So ^'i'>2 2 0tts ^l©-y->r;i/f|ff 
VsiSWf *tf^'-fe;i/a^U^> b{C3?rJ©^-f ^^fe^n-bt 

[0 0 2 5] ^ 1 ©3 VT^'V-y- 2 0 5 ©P®tt^»V 

HE^^c^«^tLTt^sfe^*s c:©y — KtcVs.^SiDa 
tfi:mH^©MAs^bSo «^^«#©?SIiJfc:j;f3s 2o© 

VT^'^-y- 2 0 5st>- 2 0 7 mo:>m^<Dmmitmt b^c 

V^o fiP*)s TE©at)T-feSo 
Q, + Q2 = K (A2. 1) 

S;«fs Q{in>7^>-y-tg|a^5«#T*t)s AQttn 
>7=^>^J■^c4^t•J■i.«^3f©^T-$)!^s Ktt^^T-fei.o BP 
t-s AQ, + AQ2= OT-fe-So 
[0 0 2 6] «i^{S#©S|iJ*>e)s C©IIlS§{c:l3ilt-S 
SC&^St--2)C:i:ds-t!t?)o 

Vo,=Vs.- (V„Br-Vos) (^2. 2) 

[0 0 2 7] m#ffii¥©asiJA»?,s Ts3©<td(C5&5o 
AVci = - (Vref-Vsi) 
AQ, = - (Vbef-Vsi) XCi 

[0 0 2 8] ^5^^^■t^ 
AQ2 = -AQ, 

AQ2 = + (Vhef-Vsi) XCi 
[0 0 2 9] -ebTs 

Vc2 = Vc20LD+ AQ2/C2 

[0 0 3 0] tieoTs 



Vc2 = VoS+ (C/Ci) 

[0 0 3 1] 

Vc2 = Vo- (VeeF-Vos) 

Vo=Vref+ (C./Ci) 
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X (V REF — Vs,) (iC2. 3) 

* [0 0 3 2] 
X (V R E F ~ V S 1 ) U2. 4) 



[0 0 3 3] [HlSSttbfi7-fe;i/7^_^©^ 1 © 

atf#$*xfe^l bf^-h:;i/7^-<J'«r^2©=i>7=>1J-2 0 

[0 0 3 4] S6{c^s^tl?)<t-5'5:. ^ 2 CD-y->r;i/« 
^Vs2©Blf#S:^tf^3 0X7^2'7-tt. 0a«^^r^te 

fctioTfrfctiSo c:*xt;J;oT h^>i?;^^ 2 0 2 
2 0 6 t) V ESS 2 0 0 (*|CDflfeCD h 7 

Vc2 = Vos+ (C1/C2) X 

[0 0 3 8] *Ka<JC. H 1 CD-9->7-;i/M-9Vs.ttlSlff 
^iX. ll2®n>5^>-9-2 0 7(cSx.?>ttfco 
^2®-9->7-;Hi-^Vs2*s|Xtf^n. ^l(Dn>7^>-y- 
S^2 0 5{cS^?,nfco 2o©t^^'-fe;v 

[0 0 3 9] lll7{c^-rj;o'&:. l^^-fe;)/^'— ^cDfffflSS 
{CS|-r-i>^4CD:X7^<;;7'{i. </> 3t:iS.mm\y^)Vlzm 

i>o 0 4;^D ry^a-^ti h^>i;^^ 2 1 4;aiF2 1 0 
1 4ZiV2 1 0As?iattS8t*t). 



AVc2 = VoS- [ (Cx/Cj) X (VreF-Vs.) +Vos] 
= - (C1/C2) X (Vref- 



»$[0035] c:ixtlJ:»3, ^i'>22 0 >!)^f>0^ 2 ©-y- 
>yME^Vs2^W, 1 ®3 >7=>-9- 2 0 5 ©I^MtcffiB 

Vc, = Vs2- (V„EF-Vos) (iC3. 1) 

10 [0 0 3 6] fpi«(c. mwm^^ 2 0 1 ©til:^;tt«»ti 
i|i^2 0 1©SIeA*2 1 6{CM^bTV^-5/t:«)x TIB 

Vo = Vref-Vos (^3. 2) 

[0 0 3 7] Mtx ^2©;3>7^>-9-«^2 0 7®^11 

i,tm(D:^7''if-rtm—(Dms.izmn^tix\,^^tzii>. m 

T(D^^\Ztt^o 

(V REF-~Vsi) (^3. 3) 

20* [ 0 0 4 0 ] mm-mmm2 o i (DXf3mm(on%±(om 

Q2 = VreF- (Vref-Vos) XC2 

[0 0 4 1] (JtoT^ TIB©ct^{C>Si)o 
Vc2 = Vos (S;4. 1) 

[0 0 4 2] «#«#CDSMUt3ct§i:. 
AQ, + AQ2= 0 
30 [0 0 4 3] 

A Vc2 = V C2NEW — V C20LD 



AQ2=C2X AVc2 

= — CiX (Vref-Vsi) 

[0 0 4 4] tfe. 
AQ, = -AQ2 

[0 0 4 5] AVci = AQi/C, 40 

~ Vrek — Vs 1 
Vci=VciOLD+AVci 

= (Vs2- (Vref-Vos) ) + (Vref-Vs,) 
Vci = Vs2-Vs. + Vos (iC4. 2) 
[0 0 4 6] Sfc, TgB©<};d{c*>«-rci:*sx-#i,o 

Vc, = Vo- (Vhef-Vos) 
[0 0 4 7] Seo-C, 
Vo = Vc:+ (Vref-Vos) 

[0 0 4 8] io-c, TiBoJ;^{cj*^-r-5c:i:AST-t 

So 50 



F-Vs.) 

Vo=Vs2-Vsi+VreF (S4. 3) 

[0 0 4 9] iClt-e^DfcCli:tc|igLTiS. ||2«rJ 
>7^>-y-2 0 7{rsa^nfc«if AsSl©n>7^>-9-2 

ostc^^ti, I11SS2 0 ootti^»Vo(3fiif<ffids^^n 

i>o rj>7^>-b-2 0 5SV2 0 7®«i:tt3aS:bfcffF<ffi 
^TafeCi.^ r3>5=>1t2 0 5Si;^2 0 7{cgBabfe^ 
0 5;SV2 0 7P^®S*S'h^V^iPX«#:ffi b)B:^^J®-gr■^ 

[0 0 5 0] ^^■^T^ CMO sli«ff^fi!^^Bffl®?4il^T■ 
*ffl'&;?'Jgc^^^adb(a]^s*s±lB^cp«i^ci^^B^?^^fco bip 

b ^ *s ?> . 2|K^B^tt,£.-r b % C M 0 S M^ff^^^H fc: fig 

?,nTi''i)t>(tT-ii^s <. K59^tBblE]SSA^e)©y^X55; 
bt- 2 o®m^«-^®M<£^Tt)^t < e,>&:^^^^A^ 
^ t^c^TT- 2|s^Bj 4 ffi I ^ ^ c: AST- ^ 5 o 
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[0 0 5 1 ] *fgB^tt. STmi>mm6^x-tfmtj^m 

[01] »3t:etjfci:t^3|5aiBoffi||-fi-b->r>J>^ (C 

Ds) j'jSc^^ttiLiiies^^-risiT-feSo 
[0 2] *^B^©?iMi^ttiLiiis&*/Tx-riaT-feSo 

[0 3] ?!Jlii^^ttiLIe]SS®fe46©SiJWi-^4^-rEIT-^ 

o 
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